Cerebral tissue oxygenation in reversible focal ischemia in rats: multi-site EPR oximetry measurements.
Multi-site electron paramagnetic resonance (EPR) oximetry was used in vivo to measure the partial pressure of oxygen (pO2) in reversible focal ischemia in rats. The cerebral tissue pO2 was measured simultaneously and continuously at two sites on the ischemic side and one on the normal side of the brain in the same animal prior to and at several time points after ischemia and reperfusion. The O2 at the three different sites in brain was stable over 30 min of baseline measurements. During the first 120 min of ischemia, statistically significant decreases in brain pO2 from baseline were consistently observed in the ischemic core and perifocal area. The mean values varied during the 120 min of ischemia. Reperfusion resulted in an immediate increase in PO2, but there were no significant differences between the sites over time. The result of this study seems promising for the study of ischemia and reperfusion. It appears that the technique can provide information on the PO2 under the experimental conditions needed for such a study. The levels of PO2 that occurred in these experiments are readily resolvable by multi-site EPR oximetry. In addition, the ability simultaneously to measure the pO2 in several sites provides important additional information that should help to differentiate between changes in the PO2 due toglobal or local mechanisms.